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Evaluation of measurements for different
aerosol types at different stations 

(WP 5a, b)



Example: Aerosol layer products

1) Feature finding coherent structures in time series plots (= quicklooks) 
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1064 nm range corrected signal, Leipzig, 29 May 2008



Optical properties Leipzig, 29 May 2008, 21:47 – 23:20 UT

backscatter 
significantly
larger than 0

derivative
method: 
d Bsc / dz 

Profiles from calculated
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� feature boundaries

Profiles from 

EARLINET data base

calculated



• different trajectory and transport models 
(FLEXPART, DREAM, HYSPLIT,…)

• MODIS fire maps 

• NAAPS (Navy Aerosol Analysis and 

Prediction System)

• AERONET data

Identification of source, type and age of aerosol
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• AERONET data

• …



Major aerosol types used in this study

• Marine/oceanic aerosol

• Mineral dust aerosol

• Polluted continental / anthropogenic pollution / urban aerosol

• Clean continental aerosol / rural aerosol
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• Biomass-burning smoke aerosol

+ dependence on source region

+ mixtures of different types

+ processing/aging during transport

+ humidity



Marine aerosol

1) Definition of source regions
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1) Definition of source regions
2) Case study: Barcelona, 6 August 2008



Definition of marine-aerosol source regions
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Barcelona, 6 August 2008, 01:42 – 04:11 UT

532 nm 1064 nm

8th EARLINET-ASOS Workshop, Bucharest, Romania, 28 - 30 September 2009



FLEXPART footprint below 2 km, Barcelona, 6 August 2008

feature: 0.95 – 1.99 km
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FLEXPART time series, Barcelona, 
backwards from 6 August 2008
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20080803 20080802
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feature: 0.95 – 1.99 km



Optical properties, Barcelona, 6 August 2008, 01:42 – 04:11 UT

0.47±0.06

0.7±0.2

1.1±0.3
37±35 34±33 0.63±0.06
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0.47±0.06

0.9  ±0.1
61±17 71±27 1.01±0.07

0° 30°E30°WLongitude: 0° 30°E30°W

60°N

30°N

L
a

ti
tu

d
e



Mineral dust aerosol

1) Dust source regions
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1) Dust source regions

2) Case study: Potenza,17 May 2008
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Definition of Saharan dust source regions
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geographical lows and foothills, dry lakes and rivers 

→ mobilization of sediments of fine soil

10

Eastern Sahara
Foothills of the 
Red Sea Mountains
(Sudan)

Central Sahara
Bodele Depression
(Lake Chad Basin)

Western Sahara
Foothills of Ahaggar 
and other mountains
(Algeria, Mali, Niger)

Prospero et al. 2002

Schepanski et al. 2007



Potenza, 17 May 2008, 1064-nm range-corrected signal
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Optical properties, Potenza, 17 May 2008, 20:22 – 20:52 UT

0.66±0.08

0.75±0.07
42±4 57±10 0.19±0.05
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0.84±0.04

0.91±0.05
47±3 52±3 0.12±0.02



Classification of aerosol with respect to source region
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FLEXPART footprint (2000 m) Potenza, 17 May 2008

10 °E



Classification of aerosol with respect to source region

8th EARLINET-ASOS Workshop, Bucharest, Romania, 28 - 30 September 2009

FLEXPART footprint (2000 m) Potenza, 17 May 2008
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Polluted continental aerosol

1) Definition of source regions
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1) Definition of source regions
2) Case study: Minsk, 14 July 2008



North

Definition of European source regions for 
polluted continental aerosol after EMEP emission inventory
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FLEXPART footprint (2000 m) Minsk, 14 July 2008

feature: 2.2 – 2.42 km
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Optical properties, Minsk, 14 July 2008, 00:25 – 01:00 UT
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1.2  ±0.1

1.27±0.02

0.48±0.02

1.16±0.05

1.9  ±0.1

0.0307±0.0006

Particle Depolarization



AERONET Aerosol Optical Depth, Minsk, July 2008



Clean continental aerosol

1) Case study: Minsk, 20 July 2008
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1) Case study: Minsk, 20 July 2008



AERONET Aerosol Optical Depth, Minsk, July 2008



Optical properties, Minsk, 20 July 2008, 11:57 – 11:26 UT
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0.24±0.02

0.44±0.08

0.70±0.03

1.2±0.4

0.9±0.2
0.018±0.002

Particle Depolarization
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FLEXPART footprint (2000 m) Minsk, 20 July 2008
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Biomass-burning aerosol 
(smoke)
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1) Fire source regions
2) Case study: Athens, 7-9 August 2008



Definition of fire source regions

Aug 2008

Extra-European: • Siberia

• North America
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European:

• central and northern   

Europe

• southwestern Europe
• Ukraine and 

surrounding areas

• southeastern Europe

• southern Europe



Athens, 7-9 August 2008, 1064-nm range-corrected signal
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MODIS Fire Map 29 July- 7 August 2008 and 

HYSPLIT backward trajectories

ESA-CALIPSO Third Progress Meeting, IfT Leipzig, 18 August 2009



0.5±0.1 61±7 1.31±0.08

Optical properties, Athens, 8 August 2008, 00:21 – 00:50 UT
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0.5±0.1

1.2±0.3

1.8±0.4

73±17

123±33

61±7

69±4

1.31±0.08

1.20±0.40



FLEXPART footprint below 2 km, Athens, 8 August 2008
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Long-range transport

Case study: Minsk, 13 May 2008
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Case study: Minsk, 13 May 2008
Lecce,   1 July 2008



0.21±0.08

0.5  ±0.1

1.3  ±0.1

2.3±0.5

Optical properties, Minsk, 13 May 2008, 11:24 – 14:27 UT
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2.3±0.5

1.3±0.2

0.2±0.1

0.6±0.2

1.5±0.3

2.4±0.6

1.4±0.2

� fresh, small aerosol



Bsp. Von Minsk 13.5.08 mit NAFLEXPART footprints, Minsk, 13 May 2008, 11:24 – 14:27 UT
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Arctic or 

North American 

aerosol??



Optical properties and FLEXPART footprints below 2 km, 
Lecce, 1 July 2008, 11:32 – 12:00 UT
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FLEXPART footprints column,
Lecce, 1 July 2008, 11:32 – 12:00 UT
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Maybe intercontinental transport?



Mixtures of different types

Case studies: Maisach,  30 May 2008
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Case studies: Maisach,  30 May 2008
Hamburg, 31 May 2008



Optical properties, Maisach, 30 May 2008, 12:04 – 12:34 UT
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Particle Depolarization



FLEXPART footprint below 2 km, Maisach, 30 May 2008, 

11:32 – 12:00 UT
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No pure Saharan dust!



Hamburg, 31 May 2008, 01:05 – 01:35 UT

1064-nm attenuated backscatter

8th EARLINET-ASOS Workshop, Bucharest, Romania, 28 - 30 September 2009

~ 0



FLEXPART footprint, Hamburg, 31 May 2008, 01:05 – 01:35 UT
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polluted dust



Thanks for your 
attention!! 
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Questions?



Change of definition of CALIPSO aerosol type 

polluted dust
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Optical properties, Minsk, July 2008 

measurement station Minsk Minsk

Date 14 July 2008 20 July 2008

time/UT 00:25 – 01:00 11:57 - 11:26

bottom height 2200 1730

top height 2420 2570

bsc_ir 0.48±0.02 0.24±0.02 

bsc_vis 1.16±0.05 0.44±0.08 
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polluted 
continental
aerosol

clean 
continental
aerosol

bsc_uv 1.9±0.1 0.70±0.03

vis-to-uv-bsc-angstr 1.2±0.1 1.2±0.4 

ir-to-vis-bsc-angstr 1.27±0.02 0.9±0.2

depol_vis (Particle) 0.0307±0.0006 0.018±0.002


